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rAbstract
Background: This study explores the interaction between organizational and
psychological factors that play a role in professional teacher learning. More
specifically, how teachers’ engagement in learning activities (e.g. keeping up to data,
self-reflection, and experimenting, respectively, asking for feedback and information
sharing) is influenced by the organizational factors transformational leadership and
perceived interdependence, and the psychological factor self-efficacy.
Methods: The study is conducted in the context of Vocational Education and
Training (VET) colleges in the Netherlands, using a survey among 447 VET teachers
working in 66 teams.
Results: Results showed that self-efficacy and task interdependence directly, and
positively, influence a variety of learning activities. Task interdependence influenced
self-efficacy positively. Goal interdependence influenced self-efficacy positively, but
from the learning activities it only affected information sharing and social reflection
positively. From the transformational leadership practices vision building positively
affected goal interdependence, and consideration and stimulation positively affected
task interdependence.
Conclusions: In general, two configurations for the facilitation of teacher learning
were found: one that empowers individual teachers to acquire new knowledge, and
another that helps teachers to focus on shared goals and binds them to social
learning. Teachers’ engagement in learning activities, and consequently VET colleges’
change capacities, is optimally facilitated by empowerment and purpose.
Keywords: Teamwork; Interdependence; Self-efficacy; Reflective learning activities;
Workplace learning; Transformational leadership; Vocational education and training;
Structural equation modellingBackground
This study explores the interaction between organizational and psychological factors
that play a role in professional teacher learning in the context of Vocational Education
and Training (VET) colleges in the Netherlands. Most studies that explore this inter-
action have been conducted in primary schools, involved small communities, and thus
concerned relatively long and close connections between the teachers with the schools2015 Oude Groote Beverborg et al.; licensee BioMed Central. This is an Open Access article distributed under the terms of the
reative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
eproduction in any medium, provided the original work is properly credited.
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a higher level of education and have gone through many mergers with the formation of
massive educational institutions as a consequence. These institutions have attracted ex-
perienced professionals from the actual field to teach their students but with a wide
variety of experiences and expectations as a consequence – particularly when multidis-
ciplinary teams are formed.
Moreover, this context of VET colleges is interesting because of the current changes
in Dutch VET Colleges, which require teachers to collaborate and learn. During the
past decade, VET colleges have been confronted with the implementation of so-called
Competence-Based Education (CBE). For teachers, CBE means the integration of new
theory, practices and subject matter into either existing or new courses (Ritzen, 2004).
Teachers from different disciplines and different subjects are called to collaborate for
CBE and thereby instill in students the competences necessary for their future profes-
sions. Successful implementation of CBE requires that teachers attune the content of
their individual lessons, and that they coordinate to align their collective curriculum.
To come to understand how to effectively adjust to such demands, individual and social
professional learning activities are deemed necessary (Jarvis, 1987; Smylie, 1995; Stoll
et al. 2006; van Woerkom, 2003).
This transition seems to require not only an effort from individual teachers, but also
from the organization. To facilitate contact between teachers, they have been organized
into interdisciplinary teams (Meirink et al. 2009; Meirink et al. 2010; Poortman, 2007;
Truijen, 2012). This ought to facilitate coordination and may also create more potential
learning opportunities. However, working in teams does not always accumulate in these
desired effects (Meirink et al. 2010; Mueller, et al. 2000; Slavin, 1990). Working in inter-
disciplinary teams is often foreign to teachers due to the traditionally individualistic na-
ture of the profession. Teachers had been given much autonomy, and they
consequently developed a personal responsibility for their classrooms (Somech and
Bogler, 2002). Formation of teams in an educational setting is therefore not an easy task
and altering the practices of teachers is even more difficult (e.g. Crow and Pounder,
2000; Fullan, 2002; Scribner et al. 2007; Somech and Drach-Zahavy, 2007). The chal-
lenge facing these teachers is thus to come to understand how to work effectively to-
gether as a team, and take collective responsibility for all students. Adjustment to a
policy which requires engagement in both individual and team learning is assumed to
be a major hurdle for teachers to overcome today.
To facilitate the transition from more autonomous forms of teaching to teaching in
interdisciplinary teams, the building of a school-wide capacity to promote professional
learning appears to be a major prerequisite for the successful formation of those teams.
The question of how schools can build a capacity to promote teacher professional
learning has been addressed in a wide variety of studies concerned with organizational
learning, professional learning communities and schools as learning organizations (Bryk
et al. 1999; Leithwood and Louis, 1998; Silins et al. 2002; Stoll, 2009). These studies
show the beneficial role of teamwork related factors (such as task and goal inter-
dependence, participative decision making, teacher collaboration, and an open and
trustful climate) in affecting teacher learning. Additionally, other studies show that
teamwork interacts with leadership (such as transformational leadership practices) and
psychological factors (such as self-efficacy, experienced autonomy, and individual sense
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2005; Coburn, 2004; Richardson and Placier, 2001; Smylie et al. 1996; Spillane et al.
2002). Especially in the context of teachers required to learn in teams, this interaction
between organizational and psychological factors seems to be relevant. The current
study extends these findings by placing these factors together in a model that hypothe-
sizes their specific relations, and their effects on a variety of professional learning activ-
ities teachers can engage in.
In sum, this study aims to explore how VET teachers’ engagement in professional
learning activities is influenced by organizational and psychological factors. The follow-
ing research question guides our inquiry: To what extent do organizational and psycho-
logical factors affect teacher learning in VET colleges?
In the next section we provide an overview of the key professional learning activities
of teachers and the interplay between organizational factors and psychological factors
in teacher learning. To understand their relationships, we draw on theories on adult
learning, teacher motivation, teamwork and transformational leadership. Based on these
theories and previous research, we will discuss the relationships between specific
organizational and psychological factors and teachers’ engagement in professional
learning activities.Theoretical context
The main assumption of this study is that in the context of VET teachers’ learning in
teams, organizational and psychological factors both play a role in professional teacher
learning (cf. Kwakman, 2003; Richardson and Placier, 2001; Smylie et al. 1996). How-
ever, as will be argued in this section, each factor is assumed to play a specific role and
this study aims to understand the contribution of each factor and the interaction be-
tween those factors. Figure 1 summarizes the factors that are taken into account and
their assumed relationships.The interplay between organizational and psychological factors in teacher learning
The organizational and psychological antecedents to the professional learning and
classroom practices of teachers have recently been examined (Geijsel et al. 2009;
Thoonen et al. 2011). These studies have shown specific dimensions of the school as a
workplace environment (i.e. collaboration, participation, trust) to affect teacher learning
but be mediated by such psychological factors as teacher motivation and commitment.
Those organizational and psychological factors studied to date have been found to ex-
plain only a small to moderate portion of the variance in the professional learning of
teachers. It is thus likely that additional organizational and psychological factors may
affect teacher learning – particularly when a larger set of professional learning activities
is considered than is currently the case. Keeping up to date, experimentation and re-
flection have been considered in this context, for example, but not social forms of
teacher learning such as asking for feedback and sharing of information. Additional re-
search is thus needed to not only validate existing causal models but also expand these
models to include additional organizational conditions, psychological factors and pro-
fessional learning activities for a variety of educational sectors (e.g. secondary educa-
tion, vocational education, higher education; van Veen et al. 2012). Only with such
Figure 1 Theoretical model of the associations between the organizational factors transformational
leadership practices and teamwork, the psychological factor self-efficacy, and professional
learning activities.
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yield useful information on the interplay between organizational and psychological
factors in teacher learning and the school as a workplace (House et al. 1995).Engagement in professional learning activities
Research has shown attendance of professional development workshops and training
courses to hardly improve the teaching practices of teachers or help them adapt to
changing teaching circumstances (Clarke and Hollingsworth, 2002; Richardson and
Placier, 2001). A more promising approach is one in which teachers professionally learn
in their workplaces, where their learning is defined as an active, constructive process
that is mostly problem oriented, largely grounded in social interaction, and takes place
during adulthood (Jarvis, 1987; Marsick and Watkins, 1990; Smylie, 1995). Ongoing,
life-long learning is also considered a natural and thus expected component of the pro-
fessional activities of teachers to improve the quality of instruction and the school itself
(Sleegers et al. 2005; Clarke and Hollingsworth, 2002; Cochran-Smith and Lytle, 1999;
Desimone, 2009; Jarvis, 1987; Putnam and Borko, 2000; Smylie, 1995).
The focus of teacher learning should thus be on engagement in a variety of professional
learning activities within the education context and becoming part of a community of
learners (Sfard, 1988; ten Dam and Blom, 2006). Engagement in five core professional
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of teachers and thereby school improvement (Kwakman, 2003; Lohman and Woolf 2001;
Smylie, 1995; van Woerkom, 2004). These five vary from being individual, where others
are not necessarily needed, to social learning activities requiring others, though it also can
be claimed that the individual forms are more powerful if conducted with others.
The first professional learning activity is keeping up to date (Geijsel et al. 2009;
Kwakman, 2003). This includes gaining and maintaining expert knowledge by reading
professional literature, and keeping up to date with new developments with regard to
teaching, instructional methods, curricula and education in general. Keeping up to date
stresses the importance of obtaining new information and insights as part of the indi-
vidual teacher’s professional knowledge base.
The second professional learning activity is experimentation (Kwakman, 2003; van
Woerkom, 2003). This refers to efforts to find ways to adapt current teaching practices
to changed insights. By experimenting with new approaches and novel methods of in-
struction, teachers can determine what works in their classrooms. Experimentation is
an individual learning activity in which ‘knowledge is created by doing’. As much of this
knowledge may not be verbal, observation of other teachers’ experimentation may be
the best way to obtain such knowledge.
The third professional learning activity is self-reflection (Runhaar et al. 2010; van
Woerkom, 2003). This refers to a person recreating the experience of acting in a given
situation. When insight is gained into the acting, the ‘relived’ experience can be supple-
mented with this information to create an altered and thus new experience. This new
experience can then serve as the basis for future action (e.g., Barsalou, 2008; Clarke
and Hollingsworth, 2002). Self-reflection is thus an individual learning activity aimed at
discovering – among other things – a workable script for adaptation to changing cir-
cumstances. Although generated by one person, the knowledge gained in such a man-
ner can be made explicit and shared as possibly of value for other individuals and the
team, to find solutions to ongoing changes and challenges at work, and to formulate
and monitor goals for further development and improvement.
The fourth professional learning activity is asking for feedback (van Woerkom, 2003).
This is a social learning activity which resembles, in our view, keeping up to date in
that it also entails gathering information (i.e. feedback) but now to identify suitable and
not just potential ways of acting. Asking for feedback entails a further commitment to
the feedback provided in one way or another (e.g. acceptance or provision of reasons
for rejection). Teachers requesting feedback expose themselves to their colleagues, and
may thus be accompanied by feelings of uncertainty. Colleagues providing feedback
must be explicit for the feedback to be of any use.
The fifth professional learning activity is the sharing of information. This is also a so-
cial learning activity and refers to the effort of any team member to keep the flow of in-
formation going within a team. Ongoing information sharing means not only making
knowledge explicit but also discussing how this information is to be used, and to what
purpose. In contrast to asking for feedback, sharing of information is less concerned
with something which has come to one teacher’s attention for improvement, and more
concerned with stimulating all teachers to attend to things that may be improved. Simi-
lar to self-reflection, information sharing helps the team in general to monitor its pro-
gress (Cochran-Smith and Lytle, 1999; van Woerkom, 2003).
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the new ideas and practices are generated, where the new ideas and practices come
from, who will implement them, and whether they are of an individualistic or social na-
ture (Geijsel et al. 2009; Cochran-Smith and Lytle, 1999; Runhaar, 2008; van Woerkom,
2003). Whereas the individualistic learning activities contribute to the generation of
knowledge, engagement in these learning activities make this knowledge only poten-
tially available for others. Through engagement in social learning activities new know-
ledge becomes available for, and can spread in, the whole team (Stoll et al. 2006). As
such, research on just how engagement in social learning, in addition to individualistic
learning, can be enhanced by psychological factors such as self-efficacy, and
organizational conditions, such as interdependence and leadership, contributes to un-
derstanding how effective teams and schools’ change capacities can be established.Teacher learning and self-efficacy
Amongst the psychological factors that have been found to affect teachers’ engagement
in professional learning activities, self-efficacy beliefs play an important role (Bandura,
1997; Geijsel et al. 2009). Self-efficacy beliefs refer to the level of competence that a
person expects to display in a given situation. Self-efficacy can develop from solving
problematic or uncertain situations satisfactorily (i.e., mastery experience) (Bandura,
1997). Teachers with higher levels of self-efficacy challenge themselves to reach more
difficult goals, will persist when faced with obstacles, are less constraint by doubt, and
will thus arrive more often at satisfying solutions (Bandura, 1993; Caprara et al. 2008;
Schwarzer and Hallum, 2008).
When teachers engage in professional learning activities, they run the risk of receiv-
ing information which disconfirms their positive self-efficacy beliefs. Such experiences
may then limit some teachers while others, who trust in their capacity to resolve prob-
lems, will feel competent enough to meet the new challenges; teachers with higher
levels of self-efficacy will therefore more easily engage in learning activities. Research
has confirmed this positive effect of self-efficacy on professional learning (Moolenaar
et al. 2012; Simbula et al. 2011; Yost, 2006). Self-efficacy beliefs can thus motivate
teachers to meet challenges and thereby positively influence their engagement in pro-
fessional learning activities (Geijsel et al. 2009; Thoonen et al. 2011; Runhaar, 2008).Task and goal interdependence in the facilitation of teacher learning
Research into schools as professional communities has shown organizational factors
such as cooperation, participative decision making and a climate of trust to foster pro-
fessional learning on the part of teachers (Kwakman, 2003; Leithwood et al. 1999; van
Woerkom, 2004). Collaboration and the exchange of knowledge, ideas, and information
are further known to lie at the core of professional learning communities (Stoll et al.
2006). Where teaching has traditionally had a high degree of individual autonomy
(Clement and Vandenberghe, 2000) – and teachers are thus not accustomed to exten-
sive cooperation and the generation and sharing of knowledge, ideas, and information
– working in teams and sharing responsibility to get the work done successfully might
overcome this habituation. But little is known about the role of teamwork in the facili-
tation of teacher learning (Dionne et al. 2004). What we do know is that task and goal
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and pursue shared goals. Task and goal interdependence can thus facilitate collabor-
ation and thereby both individual and team learning.Task interdependence
Task interdependence refers to the degree of interaction between team members and
coordination of efforts required to complete a task. For teachers, task interdependence
should thus require the exchange of information and resources for successful task com-
pletion but also require them to coordinate their actions with those of others (van der
Vegt et al. 2000). Task interdependence can thus be seen to provide the infrastructure
needed to stimulate teacher interaction and the effective coordination of such inter-
action (Campion et al. 1993; Cummings, 1978; de Jong et al. 2007). It may thereby
facilitate group effectiveness (Truijen, 2012), further collaboration and both social and
individual learning (Wageman, 1995). Research on the role of collaboration in the
facilitation of teacher learning has indeed revealed direct effects of teacher interaction
on the professional learning activities undertaken by teachers as well as indirect effects
of collaboration on their learning as mediated by their self-efficacy (Geijsel et al. 2009;
Thoonen et al. 2011; Runhaar, 2008; Simbula et al. 2011; Staples and Webster, 2008).Goal interdependence
Goal interdependence refers to the degree of coordination and interaction needed for
the members of a team to attain both their own goals and the goals of the team
(Deutsch, 1980; Weldon and Weingart, 1993). For teachers, goal interdependence thus
means that their own costs and benefits depend upon the attainment of not only their
own goals but also those of other team members (Runhaar, 2008). Goal interdepend-
ence thus requires teachers to pursue a shared goal (van der Vegt and van de Vliert,
2002). This can be the general enhancement of student learning, the creation of an au-
thentic learning environment for students to practice the skills which they will need
outside the school setting or – for example – the establishment of competence-based
education.
Research has shown goal interdependence to be positively associated with knowledge
sharing, open discussion and the exchange of information (Runhaar, 2008; Tjosvold,
1998; Tjosvold et al. 2004a). Additionally, the more teachers have internalized the goals
of the school as personal goals, the stronger the belief of the teachers in their capacity
to achieve these goals and the greater the degree of engagement of the teachers in pro-
fessional learning activities (Geijsel et al. 2009; Thoonen et al. 2011; Runhaar, 2008).
This makes it likely that an infrastructure that facilitates teachers to be interdependent
in goal attainment does not only facilitate teachers’ engagement in professional learning
activities, but can be expected to also enhance their self-efficacy , that is, the facilitation
of teacher learning by goal interdependence can be expected to be mediated by their
self-efficacy.Transformational school leadership
Transformational leadership is widely assumed to play a major role in the promotion of
school improvement efforts and educational change (Leithwood et al. 1999; Leithwood
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themselves, and foster personal commitment to the organizational goals of a school in
order to change the practices of teachers and the school (Leithwood et al. 1999; Ross and
Gray, 2006). Research has shown transformational school leadership to correlate with
various organizational and teacher conditions (Sun and Leithwood, 2012) including in-
creased participation in decision making and commitment to school improvement as well
as increased teacher motivation to implement — for example — accountability policies
(Geijsel et al. 2003; Leithwood and Jantzi, 2005; Leithwood et al. 2002). The findings re-
garding the influence of transformational leadership on teacher learning have not been
consistent, however. The impact has been sometimes positive, sometimes negative and
sometimes absent (Geijsel et al. 2009; Thoonen et al. 2011; Runhaar, 2008).
Three dimensions of transformational leadership have been identified as critical for
the facilitation of teacher learning: 1) identifying and articulating a vision which fosters
the development of shared goals and priorities; 2) attention to individual needs and
feelings; and 3) intellectual stimulation with sufficient challenge and support (Geijsel
et al. 1999; Geijsel et al. 2009; Nguni et al. 2006; Thoonen et al. 2011; Leithwood and
Jantzi, 2006; Leithwood et al. 1999). In addition to these insights, it has recently been
shown that transformational school leadership can enhance the prerequisites for effect-
ive teamwork – including teacher participation in decision making, teacher collabor-
ation and trust (Moolenaar et al. 2012; Thoonen et al. 2011). A conceptual link can
thus be drawn between the three key dimensions of transformational leadership and
the promotion of teamwork in a school.
With the articulation of a shared vision or the first dimension of transformational lead-
ership identified as critical for teacher learning, the transformational school leader inspires
teachers to formulate shared goals, connect to these, commit to them and try to attain
them with increased teacher cooperation as a result (Thoonen et al. 2011). With this in-
creasingly collective effort, individual teachers may then gain greater confidence in their
ability to realize both their own goals and those of the school (Geijsel et al. 2003).
Individual support and attention are needed as part of transformational school lead-
ership because this requires school leaders to recognize, understand and meet the
needs and concerns of team members. Transformational school leaders should also act
as role models, delegate challenging tasks, offer feedback and provide coaching in order
to help individual teachers reach their personal potential. Teachers should feel empow-
ered by a supportive, transformational school leader and — as a consequence — seek
to interact with other teachers and coordinate responsibility in the tasks they share
(Dionne et al. 2004; Geijsel et al. 2009).
Intellectual stimulation or the third dimension of transformational leadership critical
for the enhancement of teacher learning involves the encouragement of teachers to
continually question their beliefs, assumptions and values. It tries to incite a critical at-
titude towards oneself and one’s team members, that there are alternative solutions for
the same problems, and that conflict can be functional for effective teamwork. As such,
it can improve teamwork by enhancing teachers’ abilities to solve individual, group and
organizational problems (Dionne et al. 2004; Geijsel et al. 2009).
In sum, it is likely that transformational leaders can have a modest, indirect impact
on the engagement of teachers in professional learning activities if sufficiently support-
ive workplace conditions are provided and teachers have a strong sense of self-efficacy.
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The aim of the present study is to examine the impact transformational leadership,
teamwork, and self-efficacy, have on teacher learning in VET colleges. The conceptual
model of the study that summarizes the various paths via which teachers’ engagement
in professional learning activities can be influenced was already presented in Figure 1.
Based on previous studies, we hypothesize that self-efficacy positively affects teachers’
engagement in professional learning activities (hypothesis 1). With regard to the impact
teamwork processes may have on teacher engagement in professional learning activ-
ities, we hypothesize that perceived task and goal interdependence will affect teachers’
engagement in learning activities positively (hypothesis 2) and that the effect of per-
ceived task and goal interdependence on teachers’ engagement in professional learning
activities will be mediated by teachers’ sense of self-efficacy (hypothesis 3). Regarding
the impact of transformational leadership practices (e.g., vision building, individualized
support and intellectual stimulation) on teacher engagement in professional learning
activities, we expect that transformational leadership indirectly fosters the engagement
of teachers in professional learning activities with perceived goal and task interdepend-
ence mediating the effects (hypothesis 4).Method
Context, data collection, and sample
The data collection for this study was conducted in interdisciplinary teams of six
Vocational Education and Training colleges in the Netherlands in 2010. VET colleges
have four levels, which represent a certain amount of mastery of an occupation.
Students who have successfully finished the fourth level have, ideally, acquired all
knowledge and skills to practice their profession fully and independently. People of any
age (but at least 15 years old) may enroll to learn a (new) occupation.
Interdisciplinary teams consist of teachers who have complementary specializations
needed to teach students their future professions. Some of those teachers have been edu-
cated as teachers themselves (and have at least a bachelor’s degree), and some teachers
have gained much experience in the professional field (and may have any degree). The
interdisciplinary teams were responsible for the coaching of a specific group of students,
the guidance of their learning processes, the planning of the curricula for the group and
assessment of their progress. Each team of teachers is responsible for the education of stu-
dents for a profession in areas such as laboratory technology, electro technology, media
technology, ICT, engineering, automobile technology, transport, tourism, catering indus-
try, bakery and pastry, retail trade, business administration, law, and so on.
We used convenience sampling to obtain a sample as large as possible. The VET col-
leges were contacted via their board of directors. To increase the response, we provided
the teacher teams information about the aim of study, the content of the questionnaire
and offered them a presentation of the main findings in four of the six VET colleges. This
strategy resulted in a total of 30 teams (7 or 8 per college) that were willing to participate.
In the other two colleges, teachers were asked directly to participate in the study by email.
This strategy resulted in a total of 37 teams (23, respectively 14, per college).
The questionnaires were administered through the online program survey-monkey.
Questionnaires were sent to 853 teachers of 67 teams. In one VET college 14 teachers
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from one team did not respond, resulting in an effective amount of 66 teams for further
analysis. A total of 447 teachers completed the questionnaire (total response rate: 52%).
Response rates of the two VET colleges whose teachers were contacted directly (by email)
showed to be considerably lower (30 percent, respectively 50, percent), than those of the
VET colleges whose teams were asked through their team leaders (all above 70%).
These differences, and especially the low response rates in some of the teams, hin-
dered a comparison between teams. Moreover, the teams differed in size: the smallest
team held 4 teachers, and the largest team held 25 teachers.
Of all the teachers who responded, 67% was male. The average age of the respon-
dents was 48 years (standard deviation of 9, minimum of 22, maximum of 62). The
majority of the respondents worked more than 32 hours per week (61%). Many of the
respondents had worked as a teacher for more than 20 years (33%); a sizeable percent-
age had worked around 10 years as a teacher (20%); and a small percentage had just
begun working as a teacher (4%). Most of the teachers had a bachelor’s degree (72%);
16% had a master’s degree; and 12% had completed only a secondary level of
education.Measures of the model variables
As we aimed to explore how transformational leadership practices, perceived task and
goal interdependence, teachers’ self-efficacy beliefs affect teachers’ their engagement in
professional learning activities within the context of VET colleges and how these findings
are related to findings of previous cross-sectional studies into teacher learning in primary
education, we chose a survey design. The variables examined in our study were assessed
using already existing, well-validated measurement scales: transformational leadership
vision building, individual consideration and intellectual stimulation (Geijsel et al. 2009;
see also Geijsel et al. 2001; Leithwood et al. 1993; Silins, 1994); perceived task and goal
interdependence (Runhaar, 2008; van der Vegt et al. 2000); job self-efficacy (Runhaar,
2008; Schyns and Von Collani, 2002); keeping up to date (Geijsel et al. 2001; Geijsel et al.
2009); and teacher reflection (Runhaar, 2008; van Woerkom, 2003).
In addition, experimentation was measured using two items selected from the experi-
mentation and reflective-action scale developed by Geijsel et al. (2009) and two newly for-
mulated items. Asking for feedback and information sharing were measured using items
from the knowledge-sharing and feedback-asking scales developed by van Woerkom
(2003) together with two items selected from a validated experimentation and reflective-
action scale (Geijsel et al. 2009).
All questionnaire items were responded to along a 5-point Likert scale (1 = disagree
much, 2 = disagree, 3 = do not disagree, do not agree, 4 = partially agree, 5 = agree
much.
Our questionnaire initially contained 56 questions distributed across 11 scales. Pre-
liminary exploratory factor analysis, (with oblimin rotation and maximum likelihood
extraction; using SPSS 20) revealed only two as opposed to three transformational lead-
ership variables (i.e. vision building and the combination of intellectual stimulation with
individual support) and only four on stead of five professional learning activities (i.e.
keeping up to date, experimentation, self-reflection and the scale called ‘information
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tellectual stimulation, but not vision building, suggests that teachers distinguish be-
tween leadership practices that address the whole team versus those that address them
individually, but that they do not distinguish in whether they are individually empow-
ered or individually challenged. The combination of asking for feedback and informa-
tion sharing suggest that teachers do not distinguish in the direction information
travels in, and consequently in whether they receive or provide information. Based on
these findings, the number of items was reduced to 50 and the number of factors re-
duced to 9.
To see if the theoretical constructs (factors) such as we measured them fitted well to
the data in relation with one another, a measurement model was next created using
Mplus7 (Muthén and Muthén, 1998–2012). The findings showed a sufficient fit of the
model to the actual data, Χ2(1139) = 2643.266, p = .000, RMSEA = 0.054, CFI = 0.889,
SRMR = 0.051. The scales were found to show good reliability (Cronbach’s α’s ranged
from .718 to .956). The parameter estimates (i.e. factor loadings and residual variances),
as well as the α’s for each scale, are presented in Additional file 1: Appendix A. In order
to conduct multilevel analysis, we needed to reduce the number of parameters in the
model. On the basis of the findings from the measurement model, we therefore con-
structed scales by averaging the item scores. For the means, standard errors, and corre-
lations between the scales, see Additional file 1: Appendix B.Analysis-procedure for the structural model
The relationships between the variables depicted in Figure 1 were investigated through
multilevel structural equation modeling (MSEM), using the computer program Mplus7
(Muthén and Muthén, 1998–2012). Given the nested structure of our sample (teachers
nested within teams), and the possible dependence between teachers within teams that
may result, we computed, the intraclass correlations (ICC’s). ICC is the proportion of
the total variance that is explained by group membership. Larger ICC’s indicate that re-
spondents are more alike (Bliese, 2000). ICC values of .10 are considered as medium,
and those of .15 as large, in educational contexts (Hox, 2002, page 184). Five variables
had ICC’s larger than .10, see Additional file 1: Appendix B. Ignoring the nested struc-
ture of the data would therefore lead to underestimated of the standard errors, which
would lead to a higher type I error rate (i.e., finding a parameter significant when it is
actually zero in the population). Given the fact that our variables were all assessed at
the individual level and the fact that the study focused on important regression param-
eters (fixed effects) and not on school- or team-level variance (random effects), we de-
cided to perform further analyses on the within-school covariance matrix by means of
testing the “complex structure” in Mplus (Muthén and Muthén, 1998–2012). This op-
tion separates the team level from the individual level variance in which we are inter-
ested, and allows for modelling of the individual level, while taking the nested nature of
the data into account. It gives maximum likelihood estimates with robust standard er-
rors and a robust chi-square (Χ2) measure of overall goodness of fit (Yuan and Bentler,
2000). In addition, the associated Root Mean Square Error of Approximation (RMSEA),
the Comparative Fit Index (CFI, Hu and Bentler, 1999) and the Standardized Root
mean Square Residual (SRMR) were calculated. The fit of the model was found to be
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(Hu and Bentler, 1999; see also Kenny, 2012).
We compared nested models using the Satorra-Bentler scaled chi-square difference test
(ΔΧ2SB, Satorra and Bentler, 2001) with degrees of freedom (df) equal to the difference in
the numbers of parameters left free for estimation. When appropriate, model modifica-
tions were made on the basis of the standardized residuals and modification indices. Effect
sizes were judged to be small at .05, moderate at .15 or large at .35 (Field, 2009).Results
The structural path model as specified by our hypotheses (see also Figure 1) was fit to the
data. The fit of this model (model 1) to the data was good as indicated by a RMSEA of
.041, a CFI of .989, an SRMR of .033, and a Χ2(10) of 17.682 (p = .061). One possible asso-
ciation to be added to the model was indicated by the modification index: This was the re-
versed effect of information sharing and social reflection on goal interdependence. We
did not add this association to the model, but the finding indicates the possibility of a re-
ciprocal relation between goal interdependence and social learning and is therefore
worthy of further exploration in the future. In keeping with the principal of parsimony,
we removed all non-significant effects from the model. These were the effect of vision
building on task interdependence, and the effect of consideration and stimulation on goal
interdependence, as well as the effects of goal interdependence on self-reflection, experi-
mentation, and keeping up to date. This resulted in a model with a good fit, RMSEA
= .027, SRMR= .035, CFI = 0.993 and Χ2(15) = 19.873 (p = .177). The more parsimonious
model (model 2) fitted just as well as the first model, ΔΧ2SB (5) = 2.362, p = .797. The effect
sizes are included in Figure 2. Direct, indirect and total effects are reported in Table 1.
The final structural modeling results show leadership practices, perceived goal and
task interdependence and self-efficacy to jointly explain a significant amount of the
variation in the engagement of VET teachers in professional learning activities: 33.6%
of the variation in information sharing and social reflection; 16.3% for experimentation;
23.8% for self-reflection; and 9.0% for keeping up to date.
A closer look at the effects showed – in keeping with what we hypothesized – teacher
engagement in the four professional learning activities to be directly influenced by self-
efficacy (hypothesis 1). When teachers show stronger beliefs in their capacity to achieve
a desired result, they also show greater engagement in professional learning activities.
The significant effects of self-efficacy on information sharing and social reflection, self-
reflection, experimentation, and keeping up to date were moderate to strong with
values of .31, .32, .33 and .27, respectively.
Task interdependence was also found to directly affect teacher engagement in all four
types of professional learning activity (hypothesis 2). The more teachers perceive a need
to exchange information and resources with other team members to successfully
complete tasks, the more they engage in professional learning. While all of the effects
of task interdependence were moderate (i.e., .34 for knowledge sharing and social re-
flection, .27 for reflection, .20 for experimentation, .16 for keeping up to date), the ef-
fect of task interdependence on knowledge sharing and social reflection was double the
size of the effect on keeping up to date. The results further showed a moderate effect
(.29) of task interdependence on individual self-efficacy, which is in keeping with our
Figure 2 Significant associations between the organizational factors transformational leadership
practices (TL), and teamwork (TW), teacher self-efficacy (as a psychological factor: PF) and engage-
ment in professional learning activities (PL) by 447 VET teachers working in 66 teams. All bold
effects significant at p < .01; all italic effects significant at p < .05. Note: For reasons of readability,
correlations between teamwork processes (i.e. goal and task interdependence) and professional learning
activities are not depicted in the figure.
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fully complete tasks also believe more in their capacity to perform effectively (i.e.,
greater self-efficacy is associated with greater task interdependence).
The effects of goal interdependence on teacher engagement in professional learning
activities proved different than expected (hypothesis 2). Only a moderate effect (.20) on
information sharing and social reflection was found. Teachers who report working on aTable 1 Direct, indirect and total effects of TL practices, teamwork, and self-efficacy on
learning activities
Information sharing
& social reflection
Self- reflection Experimentation Keeping up
to date
TL: vision direct x x x x
indirect 0,07 0,01 0,01 0,01
TOTAL 0,07 0,01 0,01 0,01
TL: consideration
& stimulation
direct x x x x
indirect 0,04 0,04 0,03 0,02
TOTAL 0,04 0,04 0,03 0,02
Task interdependence direct 0,34 0,27 0,20 0,16
indirect 0,09 0,09 0,10 0,08
TOTAL 0,43 0,36 0,30 0,24
Goal interdependence direct 0,20 x x x
indirect 0,03 0,03 0,03 0,02
TOTAL 0,23 0,03 0,03 0,02
Self-efficacy direct 0,31 0,32 0,33 0,27
indirect x x x x
TOTAL 0,31 0,32 0,33 0,27
TL = Transformational Leadership.
Oude Groote Beverborg et al. Empirical Research in Vocational Education and Training  (2015) 7:5 Page 14 of 20shared goal more are also more engaged in sharing of information, discussion and seek-
ing of advice. As expected (hypothesis 3), goal interdependence exerted a small (.09)
but nevertheless significant effect on the individual self-efficacy of the teachers
responding in our study. Those teachers who perceive more goal interdependence also
report higher levels of self-efficacy. This effect was less strong than the effects of task
interdependence on the individual self-efficacy of the teachers (see Figure 2).
We found the two transformational leadership practices to significantly influence the
engagement of teachers in professional development activities but differently than ex-
pected (hypothesis 4). On the one hand, consideration and stimulation exerted a small
effect on task interdependence (.10), as expected, but not on goal interdependence,
which was counter to what we expected. On the other hand, vision showed a moderate
effect on goal interdependence (.31), as expected, but not on task interdependence.
These findings show different leadership practices to have a differential impact on
teamwork processes. Teacher perceptions of working together towards a shared goal
are facilitated by leaders working to create a shared vision, shared goals, and shared pri-
orities. Teacher perceptions of working together to complete tasks are facilitated by
leaders who provide individual support and intellectual stimulation to teachers. Conse-
quently, vision building had its indirect effect mostly on the learning activity informa-
tion sharing and social reflection, whereas consideration and stimulation had its
indirect effects on all learning activities distributed more evenly (Table 1).Discussion
We formulated and tested a model that was previously assessed in primary education,
and selected organizational and psychological factors that were shown to affect Voca-
tional Education and Training teachers’ engagement in professional learning activities.
More specifically, we assessed how transformational leadership practices, perceptions
of interdependence and self-efficacy beliefs can facilitate teacher engagement in both
individual and social professional learning activities, using a sample of 447 Dutch VET
teachers working in 66 teams in 6 VET colleges.
Results from the factor analyses showed one instead of two social learning activities.
Apparently, teachers do not distinguish between asking for feedback and information
sharing, but tend to perceive it as one, social, learning activity. Although asking feed-
back and sharing information are often distinguished as two analytic different learning
activities in the literature, our findings indicate that VET teachers do not consider these
as separate activities in their daily practice. This may suggest that most interaction be-
tween VET teachers is strongly reciprocal in nature: while collaborating, teachers are
simultaneously engaged in sharing information and asking feedback. To more fully
understand the process of social learning, future research could assess whether different
social learning activities may be related to environmental factors such as learning cli-
mate and trust, or rather to more personal factors such as uncertainty, expertise, or
task demands (e.g., Little, 1990; Spillane et al. 2012). Additionally, factor analysis on the
transformational leadership dimensions showed two instead of three dimensions. Ap-
parently, teachers do not distinguish between leadership practices directed at attending
and supporting their needs, and practices that are meant to stimulate teachers intellec-
tually and encourage them to question their beliefs, assumptions, and values. This may
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prove their teaching (c.f., Jung and Sosik, 2002).
The findings from the parsimonious structural model showed high effects of teacher
self-efficacy on engagement in all four categories of professional learning activities. This
finding confirms the importance of self-efficacy for teacher learning, as found in previ-
ous studies (Geijsel et al. 2009; Thoonen et al. 2011; Bandura, 1993; Simbula et al.
2011; Yost, 2006),
With respect to the role of teamwork in teachers’ engagement in professional development
activities, task and goal interdependence were found to have differential effects – which was
counter to what we hypothesized. Our data shows perceived task interdependence to clearly
affect the learning of teachers in VET colleges. Organizing teachers to be interdependent
for task performance thus appears to stimulate them to engage in a variety of learning
activities which include making knowledge explicit, the sharing of information and the
gathering of new information.
Our data further shows perceived goal interdependence to only affect the learning ac-
tivity of information sharing and social reflection. That is, teachers working towards a
shared goal appear to have better interpersonal communication but not necessarily
greater personal reflection, independent acquisition of knowledge from external sources
or modification of current teaching methods.
Although both task and goal interdependence facilitate teacher interactions, they dif-
fer in purpose. Task interdependence refers to interaction between team members re-
quired to complete their tasks successfully, while goal interdependence facilitates
interaction needed to reach a team’s common goal. Given that teachers teach their clas-
ses mostly individually, the interdependence they perceive in tasks mostly refers to the
content they provide their students in their lessons. Task interdependence therefore
seems to drive any activity to improve individual teachers’ instruction by means of col-
lecting and generating new knowledge and skills. Perceptions of goal interdependence
on the other hand refer to the mutual pursuit of a team’s common goal. It stimulates
identification with the team, mobilizes interpersonal relationships, and offers opportun-
ities to exchange ideas, and explore and understand mutual perspectives in order to
achieve the team’s aims. Goal interdependence seems therefore specifically directed at
coordinating and discussing shared team goals, whereas task interdependence seems
generally directed at the generation of knowledge for the improvement of individual
teacher’s classroom practices. Thus, the difference in purpose of task and goal inter-
dependence (c.f. van der Vegt and van de Vliert, 2002), may explain the differential ef-
fect of task and goal interdependence on teachers’ engagement in social and individual
learning activities.
Given the different role task and goal interdependence play in explaining teacher
learning, the findings also show that the influences of both are mediated – as we hy-
pothesized – by the teacher’s sense of self-efficacy. These findings thus confirm the im-
portance of considering individual psychological factors in connection with teacher
learning and underline the need for more research on the interplay between psycho-
logical and teamwork processes (e.g., Staples and Webster, 2008).
With regard to school leadership, vision building showed a strong, direct effect on
goal interdependence but not task interdependence. This supports the claim that with
the formulation of a clear and shared vision, the transformational school leader can
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(Thoonen et al. 2011). In contrast to vision building, individual consideration and intel-
lectual stimulation from the school leader showed only a – direct – effect on task inter-
dependence. When school leaders attend more to the needs and feelings of teachers,
and teachers are also challenged more by school leaders to explore new things, seek
new methods and reflect on existing practices, teachers are inclined to perceive a stron-
ger need to work together. This finding shows leadership practices to clearly empower
teachers and encourage them to engage in variety of professional learning activities
(Dionne et al. 2004; Tjosvold et al. 2004b).Limitations of the present study
The present study found that self-efficacy and task interdependence directly, and posi-
tively, influence a variety of learning activities (at least all included in this study), and
that task interdependence influences self-efficacy positively as well. Goal interdepend-
ence also influenced self-efficacy positively, but from the learning activities it only af-
fected information sharing and social reflection (positively). From the transformational
leadership practices vision building positively affected goal interdependence, and con-
sideration and stimulation positively affected task interdependence.
The model tested here obviously simplifies what actually happens in a vocational
teaching context. Teaching occurs, by definition, in a complex environment with nu-
merous factors interacting at numerous levels not included in the current model
(House et al. 1995). The model might therefore be expanded to include – among other
things – distributed forms of leadership (Spillane et al. 2002), emotions such as anxiety
and uncertainty (van Veen et al. 2005), the role of conflict in teacher engagement
(Johnson and Johnson, 2009) and identification with the team (or not) (van Veelen
et al. 2013). Future research may also assess the role different learning activities play in
changing teaching practices and elevating student results (Thoonen et al. 2011).
Additionally, measurement instruments and the formulation of items in surveys
should be situation specific. Consequently, we used measures that tapped into general
workplace circumstances (e.g., job self-efficacy). However, the findings from the current
study might be validated with measures that are more adjusted to the teacher profes-
sion, such as teacher self-efficacy (Schwarzer et al. 1999).
The role of team-level factors might also be examined at the level of the team in
addition to the individual level, by using multilevel analysis techniques that model vari-
ables that are conceptually relevant at the team level (e.g. Preacher et al. 2010; Truijen,
2012), such as team leadership, and team learning (Yammarino et al. 2008). Such
models may also include team measures such as the degree of diversity and longevity
(Schippers et al. 2003), collective efficacy (Moolenaar et al. 2012), shared mental
models (Tjosvold et al. 2004b) or and other variables needed to create multilevel
models.
In future research, the beneficial effects teacher learning has on both their teaching
practices and student performance should also be considered. Finally, longitudinal re-
search is needed to ascertain the direction of causality for the associations identified in
the present research (Heck and Hallinger, 2010). We can ask, for example, whether
greater teacher engagement in professional learning activities over time is caused by
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and enhanced self-efficacy (Sleegers et al. 2014). Longitudinal research also provides
opportunities to examine how the relationships between the variables we examined in
our study are mutually shaped over time.Conclusion
In conclusion, our context specific findings (Edmondson et al. 2007) indicate two different
paths that link transformational leadership practices, goal and task interdependence as an
infrastructure for peer interaction, teachers’ beliefs about their self-efficacy, and, conse-
quently, their engagement in professional learning activities. The first path to explain the
variation in teachers’ engagement in professional learning activities leads from a school
leader who attends the needs and feelings of individual teachers and challenges them in-
tellectually, to teachers working together to complete tasks and having a positive sense of
self-efficacy, to teachers’ engagement in professional learning activities. With personal at-
tention from the school leader acting as a positive role model, teachers tend to be more
motivated to collaborate with their team members, believe more in their capacity to over-
come problems and – as a result – are more engaged in individual learning activities such
as self-reflection, and keeping up to date. This link between the variables examined indi-
cates how teachers can be empowered to become engaged in individual learning activities
aimed at generating new knowledge. As a multifaceted approach to teacher empower-
ment, the findings suggest that transformational leadership and team interaction can help
teachers to cope with individual solutions for ongoing changes.
The second path links a leader who shares a vision, to teacher perceptions of being
goal interdependent, to teachers sharing information and engaging in social reflection.
These links indicate how school leaders can provide shared focus that binds teachers
together. With the clear formulation and sharing of the school’s mission (i.e., vision),
transformational school leaders can encourage teachers to formulate and share related
team goals and to work together to achieve these goals. The teachers may subsequently
ask each other for advice and monitor their collective progress towards the achieve-
ment of these goals. Sharing information and social reflection are thus situated within
the context of achieving shared goals and thus cultivated when the school leader con-
tinues to articulate and share the school’s mission.
We therefore agree with pleas that teacher development research should focus on spe-
cific school leadership practices rather than the effects of the school leadership as a whole
(Leithwood et al. 2008; Thoonen et al. 2011). To effectively steer towards improved
teacher learning in schools, school leaders can engage in supportive and stimulating prac-
tices, given the right infrastructure for collaboration. Free from barriers, and supported by
structural resources, teachers will be motivated and become empowered to engage in
learning activities that can generate new knowledge. When a school leader is particularly
interested in elevating the exchange of knowledge and information amongst teachers, vi-
sion building practices and an environment that necessitates shared goals as an organic
norm (Rowan, 1990) contribute additional to influences aimed at stimulating empower-
ment. Supplying content and purpose seem especially strong to overcome the persistence
of privacy (Little, 1990) and enhance the change capacity of schools to implement educa-
tional reforms such as competence-based education.
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